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pronounced the more finely divided the silver. H. Hose melted silver under common
salt, so that air could get only a very limited access, and until the salt had in great
part volatilized ; the residue contained much silver chloride, and it was not in the
least alkaline. He assumed that the sodium of the salt is evolved as sodium oxide
or hydroxide, and that this combines with the clay of the crucible and is so removed
from the sphere of the reaction, for, at the temp, of the experiment, sodium hydroxide
readily reduces silver chloride to silver. The greater the heating the greater the
loss of metal by conversion into chloride. He found that with coins containing
copper the conversion was considerably reduced, and he stated that " copper
prevents the formation of silver chloride and the consequent loss of silver." H. Rose
also said that C. F. Plattner roasted a mixture of finely-divided silver and common
salt with the addition of a large excess of cupric or ferric oxide, and found no more
silver chloride was formed than without such addition.
According to G. Wetzlar,8 when silver is subject to an aq. soln. of sodium chloride
with access of atm. air, silver chloride is formed, and the soln. acquires an alkaline
reaction. H. St. C. Deville made a similar observation in 1859, for he found that
silver dissolves with extreme rapidity though in small quantity in a cone. aq. soln.
of sodium chloride, and the soln. turns red litmus blue owing to the formation of
sodium hydroxide. In this way it is supposed that coins, etc., recovered from
submerged wrecks, have been converted into silver chloride by long immersion in
sea-water. Thus J. L. Proust found some silver piastres, recovered from a sunken
Spanish ship after many years' immersion, had been almost wholly converted into
chloride. Silver salt-cellars may become corroded by contact with table-salt, and
in consequence such articles are sometimes gilded internally. J. Percy showed
that " silver chloride is not formed when a soln. of sodium chloride is boiled in
contact with silver, unless atm. oxygen has access."
Silver coins which have been long buried in the earth are almost always covered
witi a dark grey layer of soft silver chloride, i.e. horn silver, of varying thickness.
If the silver contains a large proportion of copper, they show the green patina
characteristic of bronzes. F. Rathgen, and A. Sehertel say that there is a layer of
silver subchloride, Ag2Cl, between the surface layer of normal chloride and the
metal, but this is probably a wrong inference. The outer layer of chloride can be
removed by dissolution in ammonia-water, and a silver coin of Edward the Con-
fessor's period is stated by J. Percy to have had the percentage composition :
Coin                    AgCl                   CuO               SCu(OH)2,CuCI2         Sulphates
88-36               10*50               0-73                  0*41                   trace
There is usually a layer in immediate contact with the metal consisting of cupric
oxide, silver sulphide, gold (if the silver is auriferous), etc. The following is
A. H. Church's analysis of the granular layer from an ancient tomb in Cyprus:
Ag                 An               Cn               Pb                Sb                 As                 Bi
94-69           0-41           3-43           0-28          0*21           trace           trace
Both the analyses of A, H. Church, and B. Warington show that the composition of
the unaltered ductile metal core is the same as that of the brittle granular layer;
perhaps these facts are better expressed by saying that no difference in composition
was revealed by the methods employed for the analysis. It was accordingly assumed
that the change from the ductile to the brittle silver is purely physical, and is
produced by " a molecular change, which in the course of ages had occurred through-
out all the thinner parts of the piece of silver, but had left unchanged in the thickest
part, a central fusiform core. A crypto-crystalline structure had been .produced
in the previously homogeneous alloy, which caused the peculiarly easy fracture of
the metal/' A. Schertel's explanation of the change is aa follows :
The layer of chloride of silver shows plainly that the water percolating through the
clay, and containing chlorides in soln., first changed the copper into cupric chloride, and
that this formed, with the silver, argentous and cuprous chlorides. The cuprous chloride